Demonstration of an Na+/H+ exchanger in mouse keratinocytes measured by the novel pH-sensitive fluorochrome SNARF-calcein.
In many cell types cytoplasmic alkalization is an early marker for cell activation. An amiloride-sensitive Na+/H+ exchanger is an important regulator of this process. However, in keratinocytes the existence of a Na+/H+ exchanger nor a proliferation-associated increase in intracellular pH (pHi) has been demonstrated. The aim of this study was to investigate whether or not keratinocytes, derived from the BALB/MK cell line, contain a Na+/H+ exchanger and whether cytoplasmic alkalization is proliferation-associated in these cells. This mouse keratinocyte cell line can easily be switched between a proliferative and a quiescent state under defined culture conditions. The novel pH-sensitive dye seminaphthorhodafluor (SNARF)-calcein proved to be very suitable for flow cytometric pHi measurements in BALB/MK cells. Initial measurements of the pHi using a cocktail of the established fluorochromes 2',7'-bis(carboxyethyl)-5,6-carboxyfluorescein (BCECF) and SNARF-1 failed because of the differential uptake and binding kinetics of these pH-sensitive dyes. Using SNARF-calcein we were able to show proliferation to be associated with increased pHi. However, culture conditions were critical for these measurements. Our data indicate that the Na+/H+ exchanger is involved in this process, since acid load and pHi-recovery experiments showed the alkalization to be amiloride-sensitive.